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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reaction space means forming which forms the reaction space where it was sealed 
for performing predetermined processing to the substrate of a solid state device using reactant 
gas, A reactant gas output means to output said reactant gas supplied to said gas input control 
port to said reaction space from said gas-output opening when it has a gas input control port 
and gas-output opening and performs said predetermined processing to said substrate, When 
supplying said reactant gas to said gas input control port of said reactant gas output means 
when performing said predetermined processing to said substrate, and cleaning the interior of 
said reactant gas output means The substrate processor characterized by equipping said gas 
input control port with a gas supply means to supply cleaning gas. 

[Claim 2] The substrate processor which makes sequential selection according to the sequence 
which defined beforehand two or more of said gas-output means, and is characterized by to be 
constituted so that inert gas may supply to the gas input control port of the reactant-gas output 
means which supplies cleaning gas to the gas input control port of the selected reactant-gas 
output means, and has not been chosen as it when two or more said reactant-gas output means 
are established and said gas-supply means cleans the interior of two or more of said gas-output 
means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate processor which performs 
predetermined processing to the substrate of a solid state device in the sealed reaction space 
using reactant gas. 
[0002] 

[Description of the Prior Art] Generally, in order to manufacture a semiconductor device, the 
wafer processor which performs predetermined processing is needed for the wafer. 
[0003] There is membrane formation equipment which forms a predetermined thin film in the 
front face of a wafer as this wafer processor. 

[0004] There is CVD (Chemical Vapor Deposition) equipment which forms a predetermined thin 
film in the front face of a wafer as this membrane formation equipment in the sealed reaction 
space using reactant gas. 

[0005] As this CVD system, the CVD system of the batch type which performs membrane 
formation processing to coincidence is in two or more wafers. 

[0006] As a CVD system of this batch type, there is a CVD system of the vertical mold which 
puts two or more wafers in order in the direction of a vertical. 

[0007] As a CVD system of this vertical mold, the equipment of an one-line nozzle mold was 
used conventionally. This one-line nozzle type of CVD system is equipment which prepares 
every one nozzle for membrane formation processing for every reactant gas. 
[0008] However, in this CVD system, each reactant gas is outputted only from one place. It was 
difficult for this to supply each reactant gas to the whole wafer arrangement field with this 
equipment at homogeneity. Here, the field where, as for a wafer arrangement field, two or more 
wafers are arranged in reaction space is said. It was difficult to make thickness etc. into 
homogeneity among two or more wafers with this equipment by this. 

[0009] In order to solve this problem, the equipment of a multi-network nozzle mold is developed 
in the CVD system of a vertical mold in recent years. Two or more this multi-network nozzle 
type of CVD systems are equipment which prepared and arranged these in a different location 
every about one or more reactant gas about the nozzle for membrane formation processing. 
[0010] According to this multi-network nozzle type of CVD system, reactant gas can be 
outputted from two or more places. Thereby, reactant gas can be supplied to the whole wafer 
arrangement field at homogeneity. Consequently, thickness etc. can be made into homogeneity 
among two or more wafers. 

[001 1] By the way, a resultant accumulates on the wall of the vacuum housing which forms not 
only the front face of a wafer but reaction space etc. in a CVD system. If this alimentation 
increases, a resultant will separate and it will become particle. Consequently, a wafer is polluted. 
[0012] For this reason, in this CVD system, it is a predetermined period and cleaning treatment 
for removing the resultant deposited on the wall of a vacuum housing etc. is usually performed. 
The dry-cleaning processing using cleaning gas as this cleaning treatment is usually used. 
[0013] When performing this dry-cleaning processing, the conventional CVD system prepares the 
nozzle only for cleaning treatment, and outputs cleaning gas to reaction space by this nozzle. 
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[0014] According to such a configuration, the resultant deposited on the wall of a vacuum 
housing etc. can be etched by cleaning gas. Thereby, this resultant is removable. 
[0015] 

[Problem(s) to be Solved by the Invention] However, with such a configuration, in the CVD 
system of an one-line nozzle mold, although it was satisfactory, in the CVD system of a multi- 
network nozzle mold, there was a problem that the resultant deposited on the wall of the nozzle 
for membrane formation processing was unremovable. 

[0016] That is, in the CVD system of an one-line nozzle mold, the nozzle for membrane 
formation processing is usually prepared in a different field from the field in which the heater for 
wafer heating is formed. This is explained using drawing 2 . This drawing 2 is the side elevation 
showing the configuration of the CVD system of an one-line nozzle mold. In drawing, 1 1 shows 
the coil for reaction space formation, 12 shows the heater for wafer heating, 13 shows the 
nozzle for membrane formation processing, 14 shows the nozzle used also [ processing / 
membrane formation processing, after purge processing, and / atmospheric-air return ], and 15 
shows the nozzle for cleaning treatment. As a predetermined thin film, when forming a doped 
polysilicon film, a nozzle 13 is used for the output of for example, PH3 gas, and a nozzle 14 is 
used for the output of SiH4 gas. 

[0017] Like illustration, as for the nozzles 13 and 14 for membrane formation processing, the 
field in which a heater 12 is formed is prepared caudad. With such a configuration, the 
temperature inside the nozzles 13 and 14 for membrane formation processing does not rise to 
membrane formation temperature. Thereby, a resultant does not accumulate on the wall of 
nozzles 13 and 14 with this equipment. Consequently, it is not necessary to clean the wall of 
nozzles 13 and 14 with this equipment. 

[0018] On the other hand, in the CVD system of a multi-network nozzle mold, it is prepared in 
the field as the field in which the heater for wafer heating is formed where the nozzle for 
membrane formation processing is the same. This is explained using drawing 3 . This drawing 3 is 
the side elevation showing the configuration of the CVD system of a multi-network nozzle mold. 
In addition, in drawing 3 , the same sign is given to the component which achieves the almost 
same function as the component of the equipment shown in previous drawing 2 . In drawing 3 , 
21. 22, and 23 show the nozzle for PH3 gas outputs. 

[0019] Like illustration, nozzles 21, 22, and 23 are formed in the field in which a heater 12 is 
formed. With such a configuration, the temperature inside nozzles 21, 22, and 23 rises to 
membrane formation temperature. Thereby, with this equipment, as shown in the wall of nozzles 
21, 22, and 23 at drawing 4 , resultants 24, 25, and 26 accumulate. If this alimentation increases, 
resultants 24, 25, and 26 will separate and it will become particle. Therefore, it is necessary to 
clean the wall of nozzles 21, 22, and 23 like the wall of a vacuum housing etc. 
[0020] When cleaning the wall of nozzles 21, 22, and 23, in the conventional CVD system, it 
cleans by outputting cleaning gas to the interior of a coil 11 (reaction space) from a nozzle 15. 
[0021] However, with such a configuration, even the point inside the nozzles 21, 22, and 23 for 
membrane formation processing cannot carry out deer invasion of the cleaning gas. Thereby, 
with such a configuration, although the resultants 24, 25, and 26 deposited on the point of the 
wall of nozzles 21, 22, and 23 were removable as shown in drawing 5 , the resultants 24, 25, and 
26 deposited on a center section or the end face section had the problem of being unremovable. 
[0022] In order to cope with this problem, if the alimentation of the resultants 24, 25, and 26 
deposited on the wall of nozzles 21, 22, and 23 reaches the specified quantity, nozzles 21, 22, 
and 23 will be exchanged with the CVD system of the conventional multi-network nozzle mold. 
[0023] However, with such a configuration, the life of nozzles 21, 22, and 23 becomes short. 
Thereby, a time-consuming nozzle replacement activity must be done frequently. Consequently, 
there was a problem that the operating ratio of equipment fell. 

[0024] Then, this invention aims at offering the substrate processor which can clean the whole 

wall of gas-output means, such as a nozzle, by cleaning gas. 

[0025] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a 
substrate processor according to claim 1 is cleaned by supplying cleaning gas to this reactant 
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gas output means, when cleaning the wall inside reactant gas output means, such as a nozzle for 
predetermined processing. 

[0026] In order to realize this, a substrate processor according to claim 1 is characterized by 
having reaction space means forming, a reactant gas output means, and a gas supply means. 
[0027] Here, reaction space means forming is a means to form the reaction space where it was 
sealed for performing predetermined processing to the substrate of a solid state device using 
reactant gas. Moreover, a reactant gas output means is a means to output the reactant gas 
supplied to a gas input control port to reaction space from gas-output opening, when it has a 
gas input control port and gas-output opening and performs predetermined processing to a 
substrate. Furthermore, a gas supply means is a means to supply reactant gas to the gas input 
control port of a reactant gas output means when performing predetermined processing to a 
substrate, and to supply cleaning gas to a gas input control port when cleaning the interior of a 
reactant gas output means. 

[0028] In this substrate processor according to claim 1, when performing predetermined 
processing to a substrate, reactant gas is supplied to the gas input control port of a reactant gas 
output means. This reactant gas is outputted to reaction space from gas-output opening. 
Thereby, predetermined processing is performed to a substrate in this case using reactant gas. 
[0029] On the other hand, when cleaning the interior of a reactant gas output means, cleaning 
gas is supplied to the gas input control port of a reactant gas output means. Thereby, cleaning 
gas can be supplied to the whole interior of a reactant gas output means. Consequently, the 
whole interior of a reactant gas output means can be cleaned. 

[0030] A substrate processor according to claim 2 is characterized by establishing two or more 
reactant gas output means in equipment according to claim 1. Moreover, this equipment is 
characterized by to be constituted so that inert gas may be supplied to the gas input control 
port of the reactant gas output means which supplies cleaning gas to the gas input control port 
of the reactant gas output means which predetermined chose two or more gas-output means 
every [ several ] one by one, and chose them according to the sequence defined beforehand, and 
has not been chosen as it, when a gas supply means cleans the wall of two or more gas-output 
means. 

[0031] In this substrate processor according to claim 2, when cleaning the wall of two or more 
reactant gas output means, according to the sequence defined beforehand, sequential selection 
of two or more gas-output means is made. And inert gas is supplied to the gas input control port 
of the reactant gas output means which cleaning gas is supplied to the gas input control port of 
this selected reactant gas output means, and is not chosen as it. 

[0032] Thereby, the number of the flow rate control means which control the flow rate per unit 

time amount of cleaning gas can be made fewer than the number of reactant gas output means. 

Consequently, the manufacturing expenses of equipment can be reduced. 

[0033] Moreover, the cleaning gas which remains inside the reactant gas output means which 

cleaning treatment ended with inert gas can be driven out. Thereby, the over etching of the wall 

of the reactant gas output means by survival of cleaning gas can be prevented. 

[0034] Furthermore, when performing cleaning treatment of anti-sky space to the cleaning 

treatment and coincidence of a wall of a reactant gas output means, it can prevent that the 

cleaning gas for these cleaning treatment trespasses upon the interior of a reactant gas output 

means by which neither the reactant gas output means which cleaning treatment ended, nor 

cleaning treatment is performed. Consequently, the over etching of the wall of the reactant gas 

output means by invasion of cleaning gas can be prevented. 

[0035] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail, referring to a drawing. In addition, the following explanation explains as a representative 
the case where this invention is applied to the low pressure CVD system which performs 
membrane formation processing under reduced pressure. 

[0036] [1] The gestalt [1-1] block diagram 1 of 1 operation is drawing showing the configuration 
of the gestalt of 1 operation of this invention. 

[0037] (1) The equipment of functional illustration of the component of equipment and each 
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component has the system of reaction 31. a gas supply system 32, and the exhaust air system 
33. Here, the system of reaction 31 is the sealed reaction space 34, and is a system for forming 
a predetermined thin film in the front face of the wafer of a semiconductor device using reactant 
gas. Moreover, a gas supply system 32 is a system for supplying reactant gas, cleaning gas, inert 
gas, etc. to the reaction space 34 of this system of reaction 31. Furthermore, the exhaust air 
system 33 is a system for discharging the ambient atmosphere of the reaction space 34. 
[0038] (2) The functional above-mentioned system of reaction 31 of the component of the 
system of reaction 31 and each component has a coil 37, a lid 38, and a heater 39. Here, a coil 
37 is the vacuum housing of the shape of tubing for forming the reaction space 34. Moreover, a 
lid 38 is a lid for closing the wafer receipts-and-payments opening 40 of this coil 37. 
Furthermore, a heater 39 is a heater for heating two or more wafers carried in to the reaction 
space 34. 

[0039] (3) The functional above-mentioned gas supply system 32 of the component of a gas 
supply system 32 and each component has nozzles 43-47, piping section 48-67,106-108, 
inflation valves 70-89, massflow controllers 93-100, and a controller 103. 

[0040] Here, nozzles 43-45 are nozzles for membrane formation processing. Moreover, a nozzle 
46 is a nozzle used also [ processing / membrane formation processing after purge processing, 
and / atmospheric-air return ]. Here, after purge processing is processing which purifies anti-sky 
space 34 with inert gas, after membrane formation processing is completed. Atmospheric-air 
return processing is processing which returns the pressure of the reaction space 34 to 
atmospheric pressure, after after purge processing is completed. Furthermore, a nozzle 47 is a 
nozzle for cleaning the reaction space 34. These nozzles 43-47 are constituted by the quartz. 
[0041] Piping section 48-68,106-108 are the piping section for supplying various gas to nozzles 
43-47. Inflation valves 70-89 are bulbs for opening and closing piping section 48-68,106-108. 
Massflow controllers 93-100 are the piping sections 49-51 and a controller which controls the 
flow rate per unit time amount of the gas which flows 53, 54, 58, and 59. A controller 103 is a 
controller which controls closing motion of inflation valves 70-88, and actuation of massflow 
controllers 93-100. 

[0042] In addition, inflation valves 70-72 and inflation valves 75-77 have the function which 
supplies alternatively the reactant gas which flows the piping sections 49-51, and the inert gas 
which flows the piping sections 55-57 to the piping sections 65-67. Moreover, inflation valves 
83-85 and inflation valves 86-88 have the function to pass alternatively the cleaning gas which 
flows the piping sections 61-63, and the gas (reactant gas or inert gas) which flows the piping 
sections 65-67 in the piping sections 106-108. 

[0043] (4) The functional exhaust air system 33 of the component of the exhaust air system 33 
and each component has the piping section 1 1 1 for discharging the ambient atmosphere of the 
reaction space 34. This piping 111 is connected to the exhaust-port section 112 prepared in the 
coil 37. 

[0044] (5) The coil of the double structure of having the outer tube 1 1 5 and inner tube 1 1 6 of 
the shape of a cylinder arranged in same axle, for example as the concrete configuration above- 
mentioned coil 37 of the system of reaction 31 is used. The outer tube 1 15 is laid in the upper 
limit section of the cylinder-like flange 117. It is blockaded between the lower limit section of an 
inner tube 1 1 6, and the upper limit section of a flange 112. Let opening of the lower limit section 
of a flange 1 12 be boat carrying-in / taking-out opening 40. The above-mentioned heater 39 is 
arranged so that the perimeter of an outer tube 115 may be surrounded. Moreover, the above- 
mentioned exhaust-port section 1 12 is formed in the flange 1 17. In this case, the exhaust-port 
section 1 1 2 is formed up for a while from the lock out location of an inner tube 116 and a flange 
117. 

[0045] (6) The point of the arrangement configuration above-mentioned nozzles 43-45 of 
nozzles 43-47 is positioned to the wafer arrangement field R. In this case, this point is positioned 
so that it may shift in the direction of a vertical. The point of the above-mentioned nozzles 46 
and 47 is positioned down the heater arrangement field. The end face section of these nozzles 
43-47 is positioned to the exterior of a coil 37 through the nozzle run through hole formed in the 
flange 117. 
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[0046] (7) The upstream edge of the connection configuration above-mentioned piping section 
48 of piping section 48-68,106-108 is connected to the source of are recording of the 1st 
reactant gas (not shown), and the downstream edge is connected to the upstream edge of the 
piping sections 49-51. The downstream edge of these piping sections 49-51 is connected to the 
upstream edge of the piping sections 65-67, respectively. The downstream edge of these piping 
sections 65-67 is connected to the upstream edge of the piping section 106,107,108, 
respectively. The downstream edge of this piping section 106,107,108 is connected to the end 
face section of nozzles 43-45. 

[0047] The upstream edge of the above-mentioned piping section 52 is connected to the source 
of are recording of inert gas (not shown), and the downstream edge is connected to the 
upstream edge of the piping sections 53 and 54. The downstream edge of the piping section 53 is 
connected to the upstream edge of the piping section 68. The downstream edge of this piping 
section 68 is connected to the end face section of a nozzle 46. The downstream edge of the 
piping section 54 is connected to the upstream edge of the piping sections 55-57. The 
downstream edge of these piping sections 55-57 is connected to the upstream edge of the 
piping sections 65-67. 

[0048] The upstream edge of the above-mentioned piping section 58 is connected to the source 
of are recording of the 2nd reactant gas (not shown), and the downstream edge is connected to 
the upstream edge of the piping section 68. The upstream edge of the above-mentioned piping 
section 59 is connected to the source of are recording of cleaning gas (not shown), and the 
downstream edge is connected to the upstream edge of the piping sections 60 and 64. The 
downstream edge of the piping section 60 is connected to the upstream edge of the piping 
sections 61-63. The downstream edge of these piping sections 61-63 is connected to the 
upstream edge of the piping sections 106-108, respectively. The downstream edge of the above- 
mentioned piping section 64 is connected to the end face section of a nozzle 47. 
[0049] In addition, as a predetermined thin film, when forming a doped polysilicon film, as the 1st 
reactant gas, for example, PH3 gas is used and for example, SiH4 gas is used as the 2nd 
reactant gas. In this case, doping of Lynn (P) is performed to membrane formation and 
coincidence. 

[0050] (8) Inflation valves 70-88, the insertion configuration above-mentioned inflation valves 
70-72 of massflow controllers 93-100, and massflow controllers 93-95 are inserted in the piping 
sections 49-51, respectively. In this case, massflow controllers 93-95 are inserted in the 
upstream of inflation valves 70-72, respectively. The above-mentioned inflation valves 73 and 74 
and a massflow controller 96 are inserted in the piping section 53. In this case, the massflow 
controller 96 is inserted among inflation valves 73 and 74. The above-mentioned massflow 
controller 97 is inserted in the piping section 54. 

[0051] The above-mentioned inflation valves 78 and 79 and a massflow controller 98 are 
inserted in the piping section 58. In this case, the massflow controller 98 is inserted among 
inflation valves 78 and 79. The above-mentioned inflation valve 80 and the massflow controller 
99 are inserted in the piping section 60. In this case, the massflow controller 99 is inserted in the 
downstream of an inflation valve 80. The above-mentioned inflation valves 81 and 82 and a 
massflow controller 100 are inserted in the piping section 64. In this case, the massflow 
controller 100 is inserted among inflation valves 81 and 82. The above-mentioned inflation valves 
83-85 are inserted in piping 61-63, respectively. The above-mentioned inflation valves 86-88 are 
inserted in piping 65-67, respectively. 

[0052] (9) In the related above-mentioned configuration with this invention, a coil 34 

corresponds to the reaction space means forming of this invention. Moreover, the nozzles 43-45 

for membrane formation processing correspond to the reactant gas output means of this 

invention. Furthermore, massflow controllers 93-95, 97 and 99, and a controller 103 correspond 

to the gas supply means of this invention. [ inflation valves 70-72, 75-77, 80, 83-85, 86-88, ] 

[the piping sections 48-52, 54-57, 59-63, 65-67,106-108, ] 

[0053] [2] Explain actuation in the above-mentioned configuration of operation. 

[0054] (1) Explain the overall actuation in the case of forming a predetermined thin film in the 

front face of overall **** of operation and a wafer. 
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[0055] In this case, wafer charge processing is performed first. Two or more wafers which should 
form membranes by this on the boat (not shown) taken out from the coil 37 are held. 
Termination of this wafer charge processing performs boat load processing. Thereby, the rise 
drive of the lid 38 is carried out by the elevator style (not shown). Consequently, a boat is 
carried in to the interior of a coil 37 (reaction space 34). Moreover, boat carrying-in / taking-out 
opening 40 of a coil 37 is closed with a lid 38. 

[0056] Termination of this boat load processing performs evacuation processing. Thereby, the 
ambient atmosphere of the reaction space 34 is discharged through the exhaust air system 33. 
Termination of this evacuation processing performs membrane formation processing. Thereby, 
reactant gas is outputted to the reaction space 34 from gas-output opening of nozzles 43-46. 
Consequently, a predetermined thin film is formed in the front face of a wafer of the chemical 
reaction of this reactant gas. 

[0057] Termination of this membrane formation processing performs after purge processing. 
Thereby, inert gas is outputted to the reaction space 34 from gas-output opening of a nozzle 46. 
Consequently, the ambient atmosphere of the reaction space 34 is purified by inert gas. 
Termination of this after purge processing performs atmospheric-air return processing. Thereby, 
evacuation processing is suspended and only the provisioning process of inert gas is performed. 
Consequently, the pressure of anti-sky space 34 is returned to atmospheric pressure. 
[0058] Termination of this atmospheric-air return processing performs boat unload processing. 
Thereby, the downward drive of the lid 38 is carried out. Consequently, a boat is taken out from 
the reaction space 34. Termination of this boat unload processing performs wafer discharge 
processing. Thereby, the wafers with which membrane formation processing ended are collected 
from a boat. Hereafter, processing mentioned above to two or more following wafers is 
performed similarly. 

[0059] (2) Explain the actuation in the case of cleaning the actuation in the case of cleaning the 
wall of a coil 37 etc., next the interior of a coil 37, etc. 

[0060] In this case, inert gas is outputted to the reaction space 34 from gas-output opening of 
the nozzle 47 for cleaning treatment. Thereby, the resultant deposited on the wall of a coil 37, 
the outer wall of nozzles 43-47, etc. is etched. Moreover, evacuation processing is performed at 
this time. Thereby, the etched resultant is discharged through the exhaust air system 33. 
[0061] (3) Explain the actuation in the case of cleaning the actuation in the case of cleaning the 
wall of nozzles 43-45, next the wall of nozzles 43-45. 

[0062] With the gestalt of this operation, this cleaning treatment is performed to the cleaning 
treatment and coincidence of a wall of a coil 37. In this case, cleaning gas is supplied to the gas 
input control port of the nozzles 43-45 for membrane formation processing. Thereby, the 
resultant deposited on the wall of nozzles 43-45 is etched by cleaning gas. The etched resultant 
is outputted to the reaction space 34 from gas-output opening of nozzles 43-45. The resultant 
outputted to the reaction space 34 is discharged through the exhaust air system 33. 
[0063] In addition, every one of this cleaning treatment is performed by choosing every one of 
three nozzles 43-45 one by one according to the sequence defined beforehand. In this case, 
inert gas is supplied to two nozzles which are not chosen. Thereby, over etching is prevented. 
[0064] That is, inside the nozzle which cleaning treatment ended, cleaning gas usually remains. 
Therefore, if this is left as it is, over etching of the whole wall of a nozzle will be carried out. 
However, with the gestalt of this operation, inert gas is supplied to the nozzle which cleaning 
treatment ended. Thereby, the cleaning gas which remains inside this nozzle is driven out. 
Consequently, the over etching by survival of cleaning gas is prevented. 

[0065] Moreover, with the gestalt of this operation, cleaning treatment of the wall of nozzles 43- 
45 is performed to the cleaning treatment and coincidence of a wall of a coil 37. Thereby, the 
cleaning gas outputted to the reaction space 34 by the nozzle 47 trespasses upon the interior of 
a nozzle cleaning treatment is not performed. Consequently, over etching occurs in the point of 
the wall of nozzles 43-45. However, with the gestalt of this operation, inert gas is supplied to the 
nozzle which cleaning treatment ended, or the nozzle for which cleaning treatment is not 
performed. Thereby, invasion of the cleaning gas to this nozzle is prevented. Consequently, the 
over etching by invasion of cleaning gas is prevented. 
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[0066] (4) Explain gas supply actuation of a gas supply system 32, next gas supply actuation of a 
gas supply system 32. 

[0067] (4-1) Explain the actuation in the case of performing **** of operation in the case of 
performing membrane formation processing, and membrane formation processing. 
[0068] In this case, by the controller 103, inflation valves 70-72, and 78, 79, 86-88 are opened, 
and the other inflation valves 73-77, and 80-85 are closed. Thereby, the 1st reactant gas (PH3 
gas) is supplied to nozzles 43-45 through the piping sections 48, 49-51 and 65-67,106-108. 
Moreover, the 2nd reactant gas (SiH4 gas) is supplied to a nozzle 46 through the piping sections 
58 and 68. 

[0069] Moreover, the desired value of the flow rate per unit time amount of the 1st reactant gas 
supplied to nozzles 43-46 is specified by the controller 103 in this case. Thereby, the flow rate 
per unit time amount of the 1st reactant gas supplied to nozzles 43-45 is controlled by massflow 
controllers 93-95. Consequently, the flow rate per unit time amount of the 1st reactant gas 
supplied to nozzles 43-45 is set as the above-mentioned desired value. Moreover, the flow rate 
per unit time amount of the 2nd reactant gas supplied to a nozzle 46 is controlled by the 
massflow controller 98. Consequently, the flow rate per unit time amount of the 2nd reactant gas 
supplied to a nozzle 46 is set as the above-mentioned desired value. 

[0070] (4-2) Explain the actuation in the case of performing the actuation, next after purge 
processing in the case of performing after purge processing. 

[0071] In this case, inflation valves 73 and 74 are opened and the other inflation valves 70-72, 
75-77, and 78-88 are closed. Thereby, inert gas is supplied to a nozzle 46 through the piping 
sections 52, 53, and 68. In this case, the flow rate per unit time amount of the inert gas supplied 
to a nozzle 46 is controlled by the massflow controller 96 based on directions of a controller 
103. 

[0072] (4-3) Explain the actuation in the case of performing cleaning treatment of the actuation 
in the case of performing cleaning treatment next the wall of a coil 37, etc. and the wall of 
nozzles 43-45. 

[0073] In this case, inflation valves 73, 74, 78, and 79 are closed by the controller 103. Thereby, 
supply of the inert gas and the 2nd reactant gas to a nozzle 46 is forbidden. 
[0074] Moreover, inflation valves 81 and 82 are opened in this case. Thereby, cleaning gas is 
supplied to a nozzle 47 through the piping sections 59 and 64. In this case, the flow rate per unit 
time amount of the cleaning gas supplied to a nozzle 47 is controlled by the massflow controller 
100 based on directions of a controller 103. 

[0075] Furthermore, inflation valves 70-72 are closed in this case, and inflation valves 75-77 are 
opened. Thereby, supply of the 1st reactant gas to nozzles 43-45 is forbidden, and supply of 
inert gas is attained. In this case, it is decided by of which nozzles 43-45 whether inert gas is 
supplied cleans a wall that they will be which nozzles 43-45. 

[0076] An inflation valve 80 is opened in this case further again. Thereby, supply of the cleaning 
gas to nozzles 43-45 is attained. In this case, it is decided by of which nozzles 43-45 whether 
cleaning gas is supplied cleans a wall that they will be which nozzles 43-45. 

[0077] Now, the wall of a nozzle 43 shall be cleaned. In this case, an inflation valve 83 is opened 
and inflation valves 84 and 85 are closed. Moreover, in this case, inflation valves 87 and 88 are 
opened and an inflation valve 86 is closed. Thereby, in this case, cleaning gas is supplied to the 
gas input control port of a nozzle 43, and inert gas is supplied to the gas input control port of 
nozzles 44 and 45. Consequently, in this case, the wall of a nozzle 43 is cleaned and exaggerated 
etching of the wall of nozzles 44 and 45 is prevented. 

[0078] If the candidate for cleaning is changed from this condition to a nozzle 44, shortly, an 
inflation valve 84 will be opened and inflation valves 83 and 85 will be closed. Moreover, in this 
case, inflation valves 86 and 88 are opened and an inflation valve 87 is closed. Thereby, in this 
case, cleaning gas is supplied to the gas input control port of a nozzle 44, and inert gas is 
supplied to the gas input control port of nozzles 43 and 45. Consequently, in this case, the wall 
of a nozzle 44 is cleaned and exaggerated etching of the wall of nozzles 43 and 45 is prevented. 
[0079] If the candidate for cleaning is changed from this condition to a nozzle 45, shortly, an 
inflation valve 85 will be opened and inflation valves 83 and 84 will be closed. Moreover, inflation 
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valves 86 and 87 are opened in this case, and an inflation valve 88 is closed. Thereby, in this 
case, cleaning gas is supplied to the gas input control port of a nozzle 45, and inert gas is 
supplied to the gas input control port of nozzles 43 and 44. Consequently, in this case, the wall 
of a nozzle 45 is cleaned and exaggerated etching of the wall of nozzles 43 and 44 is prevented. 
[0080] In addition, in the above cleaning actuation, the flow rate per unit time amount of the 
cleaning gas supplied to nozzles 43-45 is controlled by the massflow controller 99 based on 
directions of a controller 103. Similarly, the flow rate per unit time amount of the inert gas 
supplied to nozzles 43-45 is controlled by the massflow controller 97 based on directions of a 
controller 103. 

[0081] In this case, the flow rate per unit time amount of the cleaning gas supplied to nozzles 
43-45 is determined based on the die length of the part which the resultant has deposited. This 
is for making the same cleaning time amount of nozzles 43-45. Thereby, the flow rate per unit 
time amount of the cleaning gas supplied to nozzles 43-45 is the largest with a nozzle 43, with a 
nozzle 44, is large to the 2nd and becomes the smallest by the nozzle 45. 
[0082] [1-3] According to the gestalt of this operation explained in full detail beyond 
effectiveness, the following effectiveness can be acquired. 

[0083] (1) First, according to the gestalt of this operation, when performing membrane formation 
processing, reactant gas is supplied to nozzles 43-45, and when performing cleaning treatment of 
the wall of these nozzles 43-45, cleaning gas is supplied to this. Thereby, when cleaning the wall 
of nozzles 43-45, cleaning gas can be supplied to the whole wall. Consequently, the whole wall of 
nozzles 43-45 can be cleaned. 

[0084] Thereby, the life of nozzles 43-45 can be prolonged. Consequently, the exchange period 
of nozzles 43-45 can be lengthened. If the exchange period of the nozzles 43-45 in conventional 
equipment is made into one month, specifically with the gestalt of this operation, this can be 
lengthened till six months. Thereby, the count of exchange (demounting anchoring) of the time- 
consuming nozzle 43-45 can be reduced to 1/6 over the past. Consequently, the operating ratio 
of equipment can be raised. 

[0085] (2) Moreover, according to the gestalt of this operation, when cleaning the wall of nozzles 
43-45, according to the sequence which these defined beforehand, one is chosen at a time one 
by one, and cleaning gas is supplied to the selected nozzle. Thereby, the number of the massflow 
controllers a nozzle 43 - for 45 can be reduced not to three pieces but to one piece. 
Consequently, the manufacturing expenses of equipment can be reduced. 

[0086] (3) According to the gestalt of this operation, inert gas is further supplied to the nozzle to 
which cleaning gas is not supplied among nozzles 43-45. Thereby, the over etching of nozzles 
43-45 can be prevented. 

[0087] (4) According to the gestalt of this operation, the flow rate per unit time amount of the 
cleaning gas supplied to nozzles 44-46 is determined further again based on the die length of the 
part which the resultant has deposited. Thereby, cleaning time amount of the wall of nozzles 43- 
45 can be made the same. 

[0088] [2] The gestalt of 1 operation of this invention was explained to the detail beyond the 
gestalt of other operations. However, this invention is not limited to a gestalt of operation which 
was mentioned above. 

[0089] (1) For example, with the gestalt of previous operation, the flow rate per unit time amount 
of the cleaning gas supplied to nozzles 43-45 was set as a different value, and the case where 
cleaning time amount was made the same was explained. However, this invention makes the 
same the flow rate per unit time amount, and you may make it change cleaning time amount. 
Moreover, you may make it this invention change both the flow rate per unit time amount, and 
cleaning time amount. 

[0090] (2) Moreover, with the gestalt of previous operation, when cleaning gas was supplied to 
nozzles 43-45, the case where the nozzle which chose these [ one ] at a time and chose them 
one by one according to the sequence defined beforehand was supplied was explained. However, 
you may make it supply this to two or more nozzles fewer than a total which chose two or more 
[ at a time ], and were chosen in this invention. Moreover, you may make it supply this invention 
to all nozzles at coincidence. 
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[0091] (3) The gestalt of previous operation explained further the case where cleaning treatment 
of the wall of nozzles 43-45 was performed to the cleaning treatment and coincidence of a coil 
37, such as a wall. However, in this invention, it may be made to perform these separately. In this 
case, if it does not become a problem that the cleaning gas outputted from the nozzle under 
cleaning treatment invades into other nozzles, inert gas gas can be supplied only to the nozzle 
which cleaning treatment just ended. Thereby, the amount of the inert gas used can be reduced. 
[0092] (4) This invention can be applied not only to a multi-network nozzle mold CVD system 
but to an one-line nozzle mold CVD system further again. Moreover, this invention is applicable 
not only to the CVD system of a vertical mold but the CVD system of a horizontal type. 
Furthermore, this invention is applicable not only to the CVD system of a batch type but the 
CVD system of single wafer processing. This invention can be applied not only to the CVD 
system of a low voltage mold but to the CVD system of an ordinary pressure mold further again. 
Moreover, this invention is applicable also to wafer processors other than a CVD system. That is, 
this invention is applicable to the general wafer processor which performs predetermined 
processing to a wafer in reaction space using a chemical reaction. Moreover, this invention is 
applicable also to substrate processors other than a wafer processor. For example, this invention 
is applicable also to the glass substrate processor which performs predetermined processing to 
the glass substrate of a liquid crystal display device. 

[0093] In short, this invention is applicable to a general substrate processor which a resultant 
deposits on the wall of reactant gas output means, such as a nozzle, by performing 
predetermined processing to the substrate of a solid state device. 

[0094] (5) In addition, this invention of various deformation implementation being variously 

possible in the range which does not deviate from the summary is natural. 

[0095] 

[Effect of the Invention] As explained in full detail above, when performing predetermined 
processing to a substrate according to the substrate processor according to claim 1, reactant 
gas is supplied to a reactant gas output means, and when performing cleaning treatment of the 
wall of this reactant gas output means, cleaning gas is supplied to this. Thereby, when cleaning 
the wall of a reactant gas output means, cleaning gas can be supplied to the whole wall. 
Consequently, the whole wall of a reactant gas output means can be cleaned. 
[0096] Thereby, the life of a reactant gas output means can be prolonged. Consequently, the 
exchange period of a reactant gas output means can be extended. Thereby, the count of 
exchange of a time-consuming reactant gas output means can be reduced. Consequently, the 
operating ratio of equipment can be raised. 

[0097] According to the substrate processor according to claim 2, in equipment according to 
claim 1 f when supplying cleaning gas to two or more reactant gas output means, sequential 
selection is made according to the sequence which these defined beforehand, and cleaning gas is 
supplied only to the selected reactant gas output means. Thereby, the number of the flow rate 
control means which control the flow rate per unit time amount of cleaning gas can be made 
fewer than the number of reactant gas output means. Consequently, the manufacturing expenses 
of equipment can be reduced. 

[0098] Moreover, according to this substrate processor according to claim 2, inert gas is 
supplied to a reactant gas output means by which cleaning gas is not supplied among two or 
more reactant gas output means. Thereby, the over etching of the wall of a reactant gas output 
means can be prevented. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the gestalt of 1 operation of this invention. 

[Drawing 2] It is the side elevation showing the configuration of the CVD system of an one-line 
nozzle mold. 

[Drawing 3] It is the side elevation showing the configuration of the CVD system of a multi- 
network nozzle mold. 

[Drawing 4] It is the sectional side elevation showing the condition that the resultant 

accumulated in the wall of two or more nozzles for membrane formation processing. 

[Drawing 5] It is the sectional side elevation showing the cleaning result of the wall of the nozzle 

for membrane formation processing by the conventional CVD system. 

[Description of Notations] 

31 — system of reaction, 32 — gas supply system, and 33 — an exhaust air system, 34 — 
reaction space, 37 — coil, and 38 — a lid, 39 — heater, 40 — boat carrying-in / taking-out 
opening, and 43 - 47 — a nozzle, the 48 68,106 - 108,1 1 1 — piping section, 70 - 88 — inflation 
valve, and 93 - 100 — a massflow controller, a 103 — controller, 112 — exhaust-ports sections, 
and 115 — an outer tube, a 116 — inner tube, and a 117 — flange. 
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-7 1 0 3£:£W-r3o 
[0 0 4 0] CCT\ /X/l>4 3-4 5ti, fiJMUffl 

So AMUUtfill^fcL 77^A->*Jfll!!i ? l?7L,fct 

btc, /X;H7li, RtSSH3 4*^'J-xyytS 
fc»©/X;i'T**. cne©/X;i/4 3~4 7ti, fif>J 

[004 1 ] BEIrSIS 4 8 — 6 8, 10 6~ 10 8(2, / 
X/l/4 3-4 7t^ffl*rx*«l&-r5fci6©ESSl5T?* 
So XTV^l/77 0-8 9tix 8 — 6 8. 1 0 

6-1 0 8£P*lffiTSfc46©^7"T*&£o VX7D- 
3V hD-59 3- 1 0 Oti, EgSM 9-5 1 , 5 
3 , 5 4, 5 8, 5 9 fcifoflS ^fX©#fi[«FfflSfc 0 © 

3ti, x7>W7*7 0-8 8(Dfflfflt. ^X7u-ay 
hD-7 9 3- 1 0 0<DW}ft%fflW?Z3y hn- 

<£>So 

[0 0 4 2] X7/W77 0-7 2 £x7'W7 

7 5-7 7 ti, EW3M 9-5 1 £jfttlSJ£tS#X £E 

sgp 5 5 - 5 7 fcifcfts^iSttarxfcaftttKEgau e 

5~6 7K«{|&f5«i^t5. X7/^U78 
3-8 5 ^x7^;l/78 6-8 8fi, EW»6 1 -6 3 
fcifcftS^'J-x^jtfXfcESSlie 5-6 7*»Efta 

o6~io sfcM-r^ti^w-rSo 

[0 0 4 3] (4) Sf3R^3 3©««S*i:#«lSS3R 

©^ 

flfm^3 3(±. SfSSH3 4©#BM£$d3-tS/-ci&© 
ESfSPl l l^^tSo C<DESl 1 ltt. S*S©3 7 

tK*t6nfctiHRp»i 1 2t»as«nTi/^So 

[0 0 4 4] ( 5 ) 3 1 ©a(*W<ifi!t 

±!d5^i3 7 i:i/ctt, «y*»f, rawwtEK^nfe 

RISt'c©77^^a-7l 1 5i -fytfa-yi 1 6 
-71 1 5ti, P3ltitt©7'7>v 7 l 1 7©±«a3fCicH 

snx^So -ry^-^^-7i i 6©Ti»»fc77ys> 
i 1 2<o±isa5(DPj(iF^s?n-rv^s„ 77^1 1 2 

©T«SSP©BSPti, #-HftA'»aiP4 OtSfiT^ 
So ±I5l:-^3 9(i, 77^^i-7l 1 5<DJ§B£ 
Btf«fc9tcE^nTV>So -hSBSfStnSP l l 2 
ti, 77^*1 1 7tc|£tf€,ttT^So il©^^ St« 
□«1 1 2(i, l'>'7"7 t -a-7l 1 6^75>> ; 1 1 7 

i:©fflSfiS«t »3 / >L±73tclSit^nT^So 
[004 5] (6) /X/l/4 3~4 7©E©<fl« 
±IB/X/1'4 3~4 5©5t4gSWi, 7x-/nEH^^R 



(5) 
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6, 4 7 ©^$(4, fc-*BEfliSii©T£(ctiLg&a6 

[00 4 6] (7) BEW354 8-6 8, 1 06-1 0 8 
±HEBEWg|5 4 8©±ffi«J«ifflHi, U§ 1 (Dfcfcfi X<DWm 

-5 i<D±mw%mc&8tztix\,*Zo cows® 4 9 10 
- 5 1 <DTmm$%mt. tnz'nw.wffi 6 5 - 6 7 <o± 
awiaffiKSiasnTi^o £cDBEWgr>6 5-6 7©t 
*jft«sga5i4, en^tuEffas 106. 107, lose 
±aifl!wa»*c»a«nTi/^o cobbssb 1 0 6, 10 

7 , 10 8 ©TaifflMSSFMi, J X>1 4 3 - 4 5 <DS*Sg|S 
[0 0 4 7] ±HEBEBg|$5 2<D±jft{lJ»(4, Wfttf 

xcosa?n (H^-a-f) (c&M^n, t^(8«(±, be 

Wi$5 3, 5 4©±«tfiiJtaa5K««SnTV»S. BE® SIS 

5 3<DTM«(4, Eg»6 8©±«i«l4Sa5k:a«t$ 20 
nt^5. C©EgaP6 8<OTi!Klftl4ffiat4, /X;H 6 
©MtcgiJnti^o BES955 4 «Tififl!liSa* 

(4, BEWSI55 5-5 7 0±aEfflWliaJK»ttSnTl^*o 
C OOBESSI* 5 5-5 7 ©TffltffiiJiSWtt, BEif SB 65-6 

[0 0 4 8] ±IEBE®p|5 5 8 (OlMfflfct, ffi 2 <DK 
fS**X(Dg«?lg (H;jW) KSSSn, TffitlP.iJiSigf' 
(4, EffSI56 8<D±»J»J«S5Ktt«5*nTV^. ±I2BS 
gg|5 5 9 0D±«EWJSffl5tt. * 'J > yjff*©*BHR 

m*it?) icmmzn, ymmmtts bsb336o, 30 

6 4<D±.mmmc&mztix^Zo %tw^6 oorftt 

9Wmt* BSBSI5 6 1-6 3©±M«£8*f£ttT 
V>5» CWBEBSI5 6 1 - 6 3 CQT»»(4, ^fi^'n 
BEHntf 1 0 6- 1 0 8 0±jffiM8{Sfc*ffi-*ttTV*S. 
±IBBS®gP 6 4 <oTffi«J«BI"a\ / X/l> 4 7 <D«4S|g|H;: 

[0 0 4 9] fc*5, m^<0»Mi:LT, 0(1*. tf, K-7 
h # "J -> 'J n M**J&ST -5 Jf-a-ti, $ 1 (DRf&iJT. t 

tLT> S i H 4#Xtffl!^e>n£o C©1 40 

AMfcHHWc. 'Jv (P) ©K-tr^y^frton 

[00 5 0] (8) x7A;^7 0~8 8f7X7P- 
3>fo- 793-1 OOOffAtflJS 
±ffix7/*;l/77 0-7 2 t7X7o-nyhn-79 
3-9 5(4, ^ft^ftEffSM 9-5 1 teSASntV 
•5 0 CKDif-g-, 7X7D-3>Fo-79 3 — 9 5(4, 

^n^*nx7/vi/X7 o~7 2©±atiiifc«iAsnT^ 

-So ±12x7/^X7 3, 7 4fc, vX7o— 3>hn 
-59 6(4, EWW5 3fcl¥A£ttT^So 50 
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7X7P-nyhu-79 6(i, X7/W77 3, 7 4 
<D?3lcffi A£ftT^&o ±IBvX7n-n>f-D-5 9 
7(4, ESSP5 4(Cj?A£ftTl>Se 

[0 0 5 1 ] ±.&3-7>W7l 8, 7 9t7X7D-a 
yha--7 9 8(4, ES8B5 8£ffiA£ttTl**o ^ 
Jf£\ ?X7D-ay Hd-7 9 8(4, I7/V1/77 
8, 7 9 0H(cJfA?txT^-l.o ±SBx7/W78 0 £ 
7X7n-nyha-799(i, BES0P6 0(c3A2ti 
Tl^So CCD^-a, 7X7n-jyhD-799ti, x 
7^1/7*8 OtOT^IPiKcjf A?nt^5o ±Bt7/VV 
7*8 1, 8 2 tV7.7D-ziy 1 0 0(4, BES 

SP6 4 (cjf A^nri^o cco^a, 7X7D-nyh 
D— 7 1 0 0(4, X7/W78 1 , 8 2<r>mcm A£*l 
Tl'5o ±ISx7A;l/78 3-8 5(4, *n€*nES6 

l~6 3(cfflA?tlT«/^o ±IEx7/^;l'78 6-8 8 
(4, J tnf f nES6 5~6 7'cjfA*tlTV^o 

[0 0 5 2] (9) *8l93&0>Mfl' 
±IE«c£>l>Ti4, SISB3 4 *'*«WOK*SffiW*e 

5***S6HFj<OKJC^fxm*"flftK:W*£:-r5. 2£(c, BE 
gg|5 48-52, 54-57, 59-63, 65-6 
7, 1 0 6— 1 0 8 X7/W77 0-7 2, 7 5- 
7 7, 8 0, 8 3-8 5, 8 6 — 8 8 7X7n- U 
VhD-79 3-9 5, 9 7, 99£, nyhD-^l 

[0 0 5 3] [2] Klft 

[0 0 5 4] (1) £f*W&ijfl- 

*-r, 7x-^co^®(cm^»ai^ffM-r-?.^a-^ 
[0055] ^x-M^-v-^iaa*" 

(H^-ti-f) (c, «f^flIlfc£>7x-/N** 

5K-h^K«;B3 7 0rtffl5 (SJS3EIS3 4) (cffiA 
$n§<, S/c, 7 «Dtf- MBA • «MP 4 0^ 

M3 8(c4:»3P^L;e)n?.o 

[0056] cvx-ha-vmmtfmTtzt. n& 
m^&mtf^fiz n^„ c rue «t o , m 3 4 on 

SX)i>4 3-4 6<D^XHi73P^eSC5?SfS3 4 tCgJC 

(c J: -oX 7 x-/^sffitm£<o»«***ei«-3'ns. 
[0057] noimmmtimTtzt* 77*'*—? 

n^R(SSSK3 4»c"fiSix**x**m^$ns. 
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^m&fixvm&mmrcimnznzo warn, k& 

[0 0 5 8] C<DiK%ML>)mm%lt^t. tf-h7 

yu-Fmmtfmiznzo cmcj;^ M3 8#tp$ 
mmzft&o z<D%s%, x- h & fcfc&F33 4 fremiti 

[0 0 5 9] (2) fcfc<g3 7<Dfimm*W--y-!f 

awe. R^mzKD^m^^^-^y-ft^m^nm 

[0060] c cotf-a-, ? y — — > yjasffl© / xvi/ 4 
7<D*xm*p^6jRjssia3 4 K^fStt^rx^ta^j* 

7©WS«t«»Lfc5*£4fiRf!B^x-y^^ysnSo 20 
[00 6 1] (3) yX/M 3~4 5orta**u— - 

[0 0 6 2] ^fifiOJBffiTtt, CO^y-xy^S&H 
tt, Kt£B3 7 0rtS<DfJ--yyfiiafcra«FK:fTt» 
n§„ ^«&Sffl<0/X;l/4 3-4 54>**X 30 

p 1 1* * u v y# x Jtww&s ns . c ntc «t 

ft^ U - - y ^7.»c «fc o tx y f-y *i£ 0 x >y =f- 

>7$nrcfc&£.imit. ;xn4 3~4 5©#xm2j 

?nfcS(S^i««jtt, sf«^3 3*^LTgfai«n5. 
[0 0 6 3] »I3, co*y-xyy«ig«\ fl*tf, 
3*©/x;h 3-4 stt&febrdmriz'&.-ixmk 
i#*oaHR-rs l^-rotT^n^o ceo 

»RSnTVfc^2*<D/'X/M;:«\ ^S14#X 40 

[oo64] -r&to-fe, ^y-xyysaa*^7Lfcy 

^^-/^-X-y^y^^nSo LfrL&tfZ, *H 

asojBts-ctt, f y-->^«aao»7 Ltc/Xtuc^ 
tcs#-r?>^y-xy^*'x^ii^m$n5o *o*a 

31, ^';-xy^xo?S#{c<ti.*-^-x>y^y^ 50 
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[0 0 6 5] *HSS<D^T-ti, 7X;l/4 3~4 

5<9rtig^y-xyy$aiiti, st5^3 7<ortH<D^ 
•J-xy^jfflSfciai^JcRbns. £nM<fcy, yX;l/ 

4 7 tc <fc 9 3 4 (c fflfc £ tlfc 9 V --yfiiz. 

fftv--y?mm<D'ftfrt\T^%^;X)i'?)[*i%iicm 
ktz* *<omm. ;X)i4 3-4 5 ortaojygaj-p 

©«!ST*tt, * y-xyy*yitf»7 L/c/X;l^ u 
- x y sfmmtHitotiT i>4iV X/l/fc^Stttfx *<0t 

*&$n§ 0 cn-uctt), ccoyx/btcwr^^y-xy 

X<DSAlcJ:£;t-/S-x«y*yytf|ftit£ft5o 
[00 6 6] ( 4 ) 3 2 <D#X{itJS©jft 

#tC, #X«ii&& 3 2 ©tfXffilSgjff ICO^T^f 

[0067] ( 4 - 1 ) mmmttn r> m&nmt 

[00 6 8] CtDil^li, 3>ha-7 1 0 3C«ty, 
X7/^;1/X7 0-7 2, 7 8, 7 9, 8 6 — 8 8*?^ 
n, ; ?-<Dfi!i<Dx7/^l/X7 3-7 7, 8 0~8 5«Hfli; 
5>n5o CttfCJ: 0. SEW2I54 8, 4 9-5 1, 6 5- 
6 7, 1 0 6- 1 0 8*ftL?SX/l>4 3-4 5icm 1 
<DU.fcfiX ( P H 3 TJX) ^M?tl5. ^fc, BSBg(5 

5 8, 6 8£ftLT/X/M 6£g2<OKJS2r;* (S i 

H473X) ns. 

[00 6 9] S/c, C(D|^, 1 0 3SCJ: 

7X7D-3yhD-79 3~9 5tJ;-?T> /X 
;U4 3-4 5lCi&@i-£nZ>m 1 ©R*E*X<D#ffil^ffla 

y ©«£*^*j w ?n^„ ? y X;b 4 3 - 4 5 

±fgg^ffi{CK^^n^o tfc, 7X70-37FD- 

5 9 8 tc «t T , /X)14 6 Icmt&Z tl%m2 OfcfcJi 

X/b 4 6 imt&ZtlZm 2 <DS(5^X<D#ffiB#S^/c 0 
[007 0] (4 -2) 77*/<-S>fcUl£fr3i§£© 

[0 0 7 1] d^Jf^ti, 17/^77 3, 7 4A^M^ 
n, •€-<Dfte©x7/^l'X7 0~7 2, 7 5~77, 78 

~8 8iini;&n«. cnicty, ew^ps 2, 53, 

6 8*/l-bT7X;l/4 6tc^r£14#x#{ft|&£n3o d 

Msfcocsaa*. 3y hn-7 1 0 3<Dm7T^zm^ 

T, 7X7n-3y ho-7 9 6lcJ:y»$n5o 
[00 7 2] (4-3) *«J-xy$r«y!*fT9«S0 
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'■kic. K)S®3 7<DrtilHi:/X;l/4 3-4 5<0rtlg<D 

[0 0 7 3] c<D^-&ti, ziy hD-7 l 0 3tcJ;t»x 
7^l>7*7 3, 7 4, 7 8, 7 9tfffli;5ft5. CttK 
£9, /X/l/4 6K»-r*^JStt*XfcS2<DRj£^fX 

[007 4] Sft, COf^ 17/^8 1, 8 2tf 
BflfrttS. cntciO. ES8B5 9. 6 4£fl-LT/X 
;l< 4 7 K * 'J -^y^'X«?tlSo C <D«£, / 

x;i/ 4 7 k:«te?ti5 1 u x©*(a^src 10 

X7P-3yhn-7 1 0 OtCJ^iSW^tl^o 
[0 0 7 5] ^e>{C, Z<Dl§a. 0-72 
tfHC&tU i7/W»^7 5~7 7i!CB*n4. cnk: 
<fct), 7X;H 3-4 5(C^-r§m 1 <OJgfSA"X<D«*& 

ifcoyX;U4 3-4 5ic^m&fi7>*imt%fr 

It. £<D/X>14 3-4 5(Dfo&*5V--yy?Zfr 
[0 0 7 6] S&tCtfc, £<Z>i§§\ XTA;l/X8 0/b s 20 

M^nSo dntc^o, /X;b4 3-4 stiffs*'; 

;l/4 3~4 5(c^U--yy^x^«m-r§jbHi. 
/X/l/4 3- 4 5©WI** 'J-r yyt5A>K±oT 

[0 0 7 7] 4". /X;H 3<Drtig^^'J-->X1-5 
tOfTSo COJf^li, X7/VI/X8 37b?^n, x 
7/WX8 4, 8 5*^D€>nS. C<9if£ti, 

7, 8 8tfB8frft, x7^;^8 6^Fli: 
5>ft&„ CWU^ ZCDii&tt. SX>14 3(DfiXA 30 
ftPfCy-y-xyytfXtftW&Sft, / Xll> 4 4 , 4 5 

©#*xap£^^;tfx#«tB?ns. toes, c 
/X;U4 3©rta*^u-x>^?n, /x 

/l>4 4, 4 StO^gO^-ztt'^^^MinSo 
[00 7 83 C <Dtf!8fr 6> * V --y?tt%.ftSX>\> 4 

tU X7/^X8 3. 8 5^BBi;6n*o <I©ii 
X7A;l/7*8 6. 8 8#M**u X7/^l/78 7 

TbwenSo £*ikj:»>, :ot&tt, yx;i/4 4<D 

#XA£Ptcy-U-xyy;tfxtf#«££n, /X/M 40 
3, 4 5<0**XA^P(C^rgtt^X*^$n5o *<D 

tU /X;l/4 3, 4 5©f9g<D*-/<X'yf-yW|»± 

[00 7 9] c comifr 6 ? U -x y WtMOfiS Xtl 4 
5£9J*)ff*.e>n3£, 4fi(±, X7/^;I/X85A^A^ 
x7^l/7"8 3, 8 4^BBi;6n*. £tc. Z<Dt% 
£ s X7A/1/78 6, 8 7»!Ha, x7/^/l/7*8 8^ 

Hi;&ft*o cntc^o, coitmi, /x;M5<d# 

XA^P£^-xy*-;tfxtf«*8£*i, /X;H3, 50 
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fU /X;H3, 4 4<DI*3iCD)j--^X7fyWKlt 

[0 0 8 0] 4*3, v±W)--y>mifc\z.^x 

It, SXJ14 3-4 5{cW$&$ni>^'J-xy^73XcO 

*ffi«praafc o ©ana, > h n— 7 1 0 3 oa^tc 

3„ /X;l/4 3-4 5{c«*££ft£>^f£14#X 

0#ffi^FiaafcD<Di!SMtt, xi y ha— 7 1 0 3 015* 
tcgoVT, vx7P-xiyha— 7 9 7lc&<0fflM2 

[0081] coib, /X;i/ 4 3-4 5 tcfjyesns 
* v--y'?isx<Dmmm%tc Qoifomit. mz.n. 
Rjs&amifiim l t <^ s au«-os $ c go% > -ms $ 

PIUfTSfcfe-pfeS., dtUCJ:^ /X;!/4 3~4 5 
KWlBSftS * 'J -x>X*"Xcr)#fiB#HS/c 9 ©8* 
li, /X;i'4 3fit*t<. / X)i 4 4 t 2 S @ A 

/X/M 5-eSt>/Jv£<&£. 
[0 0 8 2] [1-3] 

[0 0 8 3] (1) £1% *HJfi^!gt«:«tn»f, fiKBI 
»iffl%(f 9«-&ti. /X;V4 3-4 5»c£*S*XA^fl«e 
£ft, CO/X;H 3-4 5«rtilO^'J-xy7*Sail 
b m&it. C tile 5 V -x y y #{!±*S£ o 
ctitcto, yX;i'4 3-4 siorti^'j-x^yt 
5i§^ rtif^cf )--y?jt}x*m%;?5£ ttf 

^^e*, /X/l/4 3-4 5©rtH±(*^^'J 

[0 0 8 4] cntCjcO, yX/M3~4 5©itF**g 
tf-TCt^TtS. ZOmm, /XH4 3-4 5CD#Wi 

smzmf? ewe* &o mmicit, v&kv&SK. 

tStfZSX>l>4 3-4 5<D£.Wimm* 1 TftttZt, 

*nm<Dj&mTit. :n%6yfls -e#tf -r c t $ 

%>o ntxic J; 0 , # BB©*»*^ / X;U 4 3 - 4 5 <?)5$ 
tttct&vzza toes, SflS<o»ffl**i«a±s 

[0 0 8 5] (2) *fc, *Hflg©»«tcj:ntf, /X 
;l/4 3-4 5<D^|g^^U-x>y-*-r5^^ cnfctf 

tifc / X;btc ^ 'J -x> y^j'x ti5c c ntc J; 
•3, /X;l/4 3-4 5fflOVX7P-xiy hD-7<0S( 

[0 0 8 6] (3) ?€»{c, *HSSO*«t::J:n*f, / 
XVl/4 3-4 5©v^. 7U-xyy^X^ftt*S$nT 
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/X;b4 3~4 5<D*~ '^-X.y*>7Z&j]tirZCt 

[0087] (4) *mm<oi&mic£ti 

tf, 7X/H 4-4 6tC^$n-5>^'J-->^7.© 

/X;i/4 3-4 5tortig<D^u--y^W^ ; &[slcic-r 

[0088] [2] zoymowfcvim 

[0 0 8 9] (1) 5t<DHS6<O^S8T*li, 7X 

m a o oaui* ra i; n: u * u -- > ^ra* s 

iKLTtM 20 

[0090] (2) 9c<Dmm<Dnmvit, /xji 

4 3~4 5lCtV-=-yfJ3X%m£-f2>m&, Cft*> 

«? L fc / X)UZ imt * «t 3 K L T t «fc I ». * 

[00 9 1] (3) 25»{C, 9c<DMM<»BmTi*, /X 
)14 3-4 5 0rtg0^y--yyjBa%R*SS3 7© 30 

[0092] (4) tzzicsrc, zmn/x 
ji>mcvDmmrcvx'%.<. \^m/x>mcvDmm 40 

t*& < , m^oc v Dsatc taffl-r £ c t #t- 
«ES!©cvD»Hfc:t,affl'rscfctf-et 
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tf *-^%wm^<r>mwm%msz ta 

[0 0 9 3] gtt, l#f/WX<OHfitBI 

[009 4] (5) CKDffclCfc, *KWt4, fOlf^ 
[009 5] 

[0 0 9 6] cntiO. RJ6*xtH*#BM)*f>%8 

[009 7] 2 eiKOfifitt^tlliC cfcfttf , II 

mz<Dfr</ y--y^**"x^i^$n-5o cntc j: 9, 
* >j --y y#*«*ffii$!igMifc 0 ©aa^sjw-r sit 

[009 8] S fc, C 2 EKOStfttWiiC 

[EffiOffi#4I«W] 

[0 1 1 *58W©-Htt©JB!B©«**jS-rH-P&5. 

[0 2 ] i ^m./X)vm<Dc v D»Bo»ia*^"r«BS 
[03] £&8t/X/ny©c v DascMja^-rffliiB 

07-$.3o 

[0 4 ] is«i«iaffloa»© / x;KDrtgtR(S*i««i 
[05] tje*©cvD«HK:«fc4i«iitjiasffloyx/i/o 
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3 1 3 2 -#7>ife1&&, 3 3 3 4 

4 0-*-HBA-«HiP, 4 3~4 7 -7X;K 4 8* 
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*~6 8, 1 0 6- 1 0 8, 1 1 1 -EWk 7 0-8 8 
• X7^;l/7\ 9 3~ 1 0 0 ■ -VX7D- n>hP— 
5, 103-ny|-D-7, 115 
•■■7*7**3.-?. 1 1 117- 

77^. 
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